Symbols and Constants 

F force 

Q charge 

E electric field 

D displacement field 

P polarization field 

H magnetic field 

B magnetic flux density field 

M magnetization 
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current 
j current density 

e R relative permittivity 

ii R relative permeability 
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Vector Calculus 

cross products 

Cartesian 

a x x a v = a z a v xa z = a x 

a- xa x =a y 

cylindrical 
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spherical 
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Electrostatics 

Coulomb’s law 

E of point charge 

E of charge distribution 
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Gauss’s law 

e 0 fE-dS-g&^-fpdV 
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relating E to V 
relating V to E 


S V 

§P-dS = -e^sed = ‘JAbound dV 
S V 

E = -VV 
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V of charge distribution 

v j P(r')dV 
v 4 jt£ 0 r -r' 


capacitance 

C = Q/V 


parallel plate capacitor 

C = £ ° £r ^ of dimensions A and d 
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Poisson’s equation 

V 2 V—p/ £o £r 


Laplace’s equation 

v 2 l = o 


linear dielectrics 

b = £ Q £ R E 


boundary conditions 

Ej and Dy continuous 


energy 

W=-[ E-DdV 
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Magnetostatics 



law of Biot-Savart 
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AjzR 2 


law of Biot-Savart 

ft rjxa R dV 

v R 2 


Ampere’s law 

(j) H dl — ^ enc i ose d 


inductance 

L = N(p/I 


vector potential 

1 cE oJ dv 
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relating B to A 

B = VxA 


linear materials 

B = p 0 p R H 


boundary conditions 

Hj and B N continuous 


energy 

W = -f B-HdV 
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Electromagnetics 

Maxwell’s equations 
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W-B = 0 
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